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A concise English translation of Japanese Patent 
Application Laid-open No* 2000-019470 

[0015] Fig. 1 shows a system configuration according to 
an embodiment of the present invention . 
[0016] In Fig, 1, reference numeral 1 denotes a light 
source; 2, a spectrum of the light source; 3, a Mach-Zehnder 
(MZ) intensity modulator with its optical path difference 
being p; 4, a sinusoidal oscillator with a frequency f /2; 
5, DSB-SC spectrum; 6, an external light intensity 
modulator; 7, a transmission digital signal; 8, a spectrum 
of a modulated DSB-SC signal; 9, an optical transmitter; 
10, an optical fiber; 11, an optical receiver; 12, a 
spectrum of an ASK signal; 13, an ASK signal at a carrier 
frequency f ; and 14, an optical receiver. Non-modulated 
light generated by the light source is introduced into the 
intensity modulator 3 with its optical path difference 
being p. Upper and lower light side bands are generated 
by suppressing an optical carrier at a sinusoidal wave at 
a frequency f/2. These upper and lower light side bands 
are introduced into the external intensity modulator 6 to 
be intensity-modulated with the transmission digital 
signal. Such signal transmitting method dispenses with 
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an optical demultiplexer, so that at the optical receiver 
14 , it is possible to obtain a high frequency ASK signal 
having a high quality which is not influenced by optical 
frequency fluctuations of the light source. 
[0017] The effectiveness of the present invention was 
verified by conducting tests in the following manner. 
The 1.5 pm band light source 1 is introduced into the MZ 
intensity modulator 3 with its optical path difference 
being p. DSB-SC is generated with a 

sinusoidal wave at a frequency 6*8 GHz, and then, 
introduced into the external light intensity modulator 6 
so as to be intensity-modulated with a 100 Mbps pseudo 
random signal (the digital signal 7), and thereafter, to 
be transmitted with a 1.3 pm band zero dispersion 
single -mode optical fiber 10 • Fig. 3 illustrates an 
optical spectrum when a phase modulation index in the MZ 
intensity modulator 3 is 0.5, a carrier has lower power 
by 12dB than that of primary side bands and secondary side 
bands have lower power by 15dB than that of the primary 
side bands- 

[0018] The test results show that when the frequency of 
the light source 1 was changed by 6.8 GHz, optical side 
bands were both lost according to the conventional 
technique using an optical demultiplexer. According to 
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the embodiment of the present invention, it was verified 
that there was no change in optical transmission power . 
Further, with respect to a CN ratio after light has been 
received when a transmission distance was changed under 
the condition that received light power was kept constant, 
such CN ratio was compared with the DSB method. In the 
case of DSB modulated with a sinusoidal wave at the 
frequency 13.6 GHz , a signal power drops at 14km, and a 
CN ratio significantly degraded* According to the 
embodiment of the present invention, a change of CN was 
on the negligible level. Consequently, it was verfied 
that effect of dispersion was sufficiently reduced - 
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(54) LIGHT TRANSMITTER FOR SENDING ASK HIGH FREQUENCY SIGNAL BY OPTICAL 
FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain ASK(amplitude 
shift keying) high frequency signals of good quality 
without using a branching filter. 

SOLUTION: In the light transmitter 9, nonmodulated light 
generated at a light source 1 is guided to a Mach- 
Zehnder type intensity modulator 3 having an optical 
path difference p to generate vertical optical side wave 
in which light carrier waves are suppressed by since 
waves of frequency f/z, then the vertical optical side 
waves are guided into an external intensity modulator 6 
to execute intensity modulation by a transmission digital 
signal 7. Thereby, high frequency ASK signals of carrier 
frequency (f) is obtained by output from a light receiver 
11 at an optical receiver 14 side. 
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